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ENTER 




110 > APPLICANT: Hanson, Andrew D. 8 ^ 11 « \ 6=m fmJ 

Nuccio, Michael L. 
Henry, Susan A. 

12 0> TITLE OF INVENTION: POLYNUCLEOTIDE COMPOSITIONS ENCODING 
S - ADENOSYL - L -METHIONINE : PHOSPHOETHANOLAMINE 
N-METHYLTRANSFERASE AND METHODS FOR MODULATING LIPID 
BIOSYNTHESIS IN PLANTS 

130> FILE REFERENCE: 4300.012700 

140> CURRENT APPLICATION NUMBER: US/09/525 , 885 

141> CURRENT FILING DATE: 2000-03-15 

16 0> NUMBER OF SEQ ID NOS : 8 

17 0> SOFTWARE: Patent In Ver. 2.1 

210 > SEQ ID NO 1 

211> LENGTH: 2235 

212> TYPE: DNA 

213 > ORGANISM: Spinacia oleracea 
400 > SEQUENCE: 1 

cattcatttg aagcgtggaa gtagtagttt tgtggtagag tgaatttgat actcctactg 60 

ctcatgcggc agagaggcag ggcttcgaac cgtagatcca ggactttttc tcgttctcgc 12 0 

attgccattg agggtcacta atacttttaa ctatctcctt ctttttcttt cccacaattt 180 

ctgcgttttc acgcacatta atctcaccta ttttctagct tcttcatttt ctcaatcaat 240 
ctctcgtgtt attatggccg cttcagctat gggagtgttg caagagagag aggtgttcaa 300 

gaaatactgg attgaacact ctgttgattt gactgttgag gctatgatgc ttgattcaca 360 

agcttcagat cttgacaaag tggagcgacc tgaggtactt tccatgcttc caccttatga 42 0 
aggaaagtct gtcttagaac tcggtgctgg tattggtcgt tttactggtg aattggccga 480 
gaaagctagc caggtcatcg ctctggattt cattgagagt gttataaaga agaatgaaag 540 

cataaatggg cattacaaaa atgtgaagtt tatgtgtgct gatgtgacat ctccaagtct 600 

caacatttca ccaaattccg tggatatcat attctccaat tggctactca tgtatctttc 660 

tgatgaagag gttgagcgtc tggttgaaag gatgttgaaa tggttgaagc caggaggata 72 0 

cattttcttc agagaatctt gttttcatca atcaggagat cacaagcgca aaagcaatcc 780 

aacccactac cgtgaaccta ggttctacac caagatcttc aaagaatgcc atatgcaaga 840 

tgattctggg aactcctatg agctctccct aattggctgc aaatgtattg gagcttatgt 900 

caaaagcaag aagaatcaga accagataag ctggttatgg cagaaagttg attcagagga 960 

tgacaagggg ttccagcgat tcttggattc tagtcaatac aagtttaaca gcatactgcg 1020 

ttatgagcgt gtatttggtc ctggttatgt tagtaccgga ggactcgaaa caaccaagga 1080 

gtttgtatca aagcttgact tgaagcctgg ccagaaggtc ctagatgtgg gttgtggcat 1140 

aggtggaggt gatttttaca tggcagagaa ctatgatgtt gaggttgttg gaattgatct 1200 

ctccattaat atgatttctt ttgcccttga gcgctcaatt ggcctcaaat gtgctgttga 126 0 

gtttgaggtg gcagattgca ccaagaaaga ttaccctgaa aactcttttg atgtcatcta 1320 

cagccgtgat accattctgc atattcagga caaacctgct ttatttagat ccttccacaa 1380 

atggttgaaa cctggaggca aagttcttat tagtgactac tgtaagagtg ctggtacacc 1440 

ttcagctgaa tttgctgcat acatcaggca gaggggatat gatctccacg atgtgaaggc 1500 

atatggcaag atgcttaaag atgctggatt cgttgaggtt attgctgaga ataggactga 1560 

ccagttcatt caagttctgc agaaggaact agatgctctt gaacaggaga aggatgactt 1620 
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*± O 




cattgatgat 


ttctctgagg aggattataa cgacatagtt 


gatggttgga 


aggecaagtt 


i con 
ID O U 


A fi 




ggtgaggact 


acagagggtg agcaacaatg gggtttgttc 


attgecaaga 


aaatgtgaag 


i 74 n 


A 7 




aatgagctgg 


tgaaagcagc acggtgcctt tttctagtat 


tagtttatca 


atgtattttc 


i onn 


A ft 
*x O 




agttcatgga 


ctgtatatgc aaaatctacc aataagctgt 


gagttgcaaa 


ctgaaagatg 


i Rfi n 


49 




atttcttata 


gtcacttctg aattagcaca agcagtgaag 


ttcgcataag 


aaactgaagg 








gaactcatgg 


agttgcagac gaaatcatca aaacggcaga 


acccactctc 


tatatagaga 


1 QfiO 


O J. 




tctagtggtt 


aagttatgtg ttttgtacat tttccgttcc 


aagttcactc 


aatcttacca 








tcataatatc 


accgctttta cttctttata tggtggattg 


aagtcgaaac 


tctttgttag 


9 1 n n 

^ 1 U \J 


CO 




taatgtgtat 


tagtttgttg aaagtggaac ttgcaacaca 


cttattcaca 


agtgtgtagg 


o i fi n 


54 




gaaatatgga 


ttttgtatta gtatgtactg cacttagttg 


ttaaaaggat 


acttcctacg 


222 0 






ttttcttctg 


ttgca 
























^ ^ O 3 


-J D 


<2 10 > 


SEQ 


ID NO 2 


































LENGTH : 


494 






























58 


<2 12 > 


TYPE : PRT 


































ORGANISM: Spinacia oleracea 






















fin 


«- a n n 


SEQUENCE : 2 






























fil 




Met 


Ala 


Ala 


Ser 


Ala 


Met 


Gly 


VcL-L 


Leu 


\3 111 


v?-LU 


Arg 


ulU 


Va 1 

V CLl 


IT llC 


Lys 




62 




l 








5 










10 










15 










Lys 






He 


Glu 


His 


Ser 


val 


Asp 


Leu 


Tnr 


Val 


Hi n 


Ala 


l v lct 


iYlCt. 




fid 










20 










25 










3 0 








fi R 




Leu 


Asp 


Ser 


Gin 


Ala 


Ser 


Asp 


Leu 


Asp 


Lys 


Va 1 
Val 


ulU 


Arg 


Pro 


ri~\ ii 
bill 


Va 1 

Veil 




fifi 
o o 








35 










40 










45 










fi7 




Leu 


Ser 


riec 


Leu 


Pro 


Pro 


Tvr 


r*l n 

vj 1U 




Lys 


Ser 


Val 


Leu 


H 1 ii 


Leu 


uiy 




68 






50 




















60 












fi 9 




Ala 


Gly 


He 


Gly 


Arg 


Phe 


Thr 




d~\ n 


Leu 


Ala 


cz~\ ii 

Vjl Li 


Lys 


A 1 a 

riia 


Gov 


Pi n 
VJlil 




70 




65 










70 










7 R 










Qf) 




71 




Val 


He 


Ala 


Leu 


Asp 


Phe 


He 


pin 


Ser 


Va 1 
Vet JL 


Tl o 
11c 


Lys 


Lys 


Asn 


r*i ii 

blu 


Ser 




72 












85 










90 










95 






7 




He 


Asn 


Gly 


His 


Tyr 


Lys 


Asn 


val 


Lys 


Pne 


Met 


Cys 


Ala 


Asp 


Val 


Thr 




74 










100 










105 










110 








7 E. 




Ser 


Pro 


Ser 


Leu 


Asn 


He 


Ser 


Pro 


Asn 


Ser 


Val 


Asp 


He 


He 


Phe 


Ser 




76 








115 










120 










125 










7 7 




Asn 


Trp 


Leu 


Leu 


Met 


Tyr 


Leu 


Ser 


Asp 


Glu 


Glu 


Val 


Glu 


Arg 


Leu 


Val 




78 






130 










135 










140 












7 Q 




Glu 


Arg 


Met 


Leu 


Lys 


Trp 


Leu 


Lys 


Pro 


Gly 


Gly 


Tyr 


He 


Phe 


Phe 


Arg 




8 0 




145 










150 










155 










160 




ft 1 
O J. 




Glu 


Ser 


Cys 


Phe 


His 


Gin 


Ser 


Gly 


Asp 


His 


Lys 


Arg 


Lys 


Ser 


Asn 


Pro 




82 












165 










170 










175 






83 




Thr 


His 


Tyr 


Arg 


Glu 


Pro 


Arg 


Phe 


Tyr 


Thr 


Lys 


He 


Phe 


Lys 


Glu 


Cys 




84 










180 










185 










190 








85 




His 


Met 


Gin 


Asp 


Asp 


Ser 


Gly 


Asn 


Ser 


Tyr 


Glu 


Leu 


Ser 


Leu 


He 


Gly 




86 








195 










200 










205 










87 




Cys 


Lys 


Cys 


He 


Gly 


Ala 


Tyr 


Val 


Lys 


Ser 


Lys 


Lys 


Asn 


Gin 


Asn 


Gin 




88 






210 










215 










220 












89 




He 


Ser 


Trp 


Leu 


Trp 


Gin 


Lys 


Val 


Asp 


Ser 


Glu 


Asp 


Asp 


Lys 


Gly 


Phe 




90 




225 










230 










235 










240 




91 




Gin 


Arg 


Phe 


Leu 


Asp 


Ser 


Ser 


Gin 


Tyr 


Lys 


Phe 


Asn 


Ser 


He 


Leu 


Arg 




92 












245 










250 










255 






93 




Tyr 


Glu 


Arg 


Val 


Phe 


Gly 


Pro 


Gly 


Tyr 


Val 


Ser 


Thr 


Gly 


Gly 


Leu 


Glu 




94 










260 










265 










270 
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-7 3 




Thr 

x in 


X ill 


Lys Glu 


XT 11C 


Val 


OCX 


xj y 0 


Ton 




XJC Li 


T /vc 

XJ O 


XT X \J 


Gly Gin 


xj y 0 




96 








275 










280 










285 










97 




Val 


TiOii 

J-ICLL 


Asp Val 


0 1 


Cys 


Gl V 

vjx y 


Tie 
11c 


G 1 v 


Gl v 


Glv 
oxy 


A an 


JT J.1C 


Tyr Met 


Ala 




98 






290 












295 










300 












99 




VJ7 J- LL 


Asn 


Tyr Asp 


V CLX 


Glu 


Val 
v a 1 


Val 

vax 


Gl v 


He 

xxc 


A qr\ 
nop 


XJC Li 


Gpv 
OCX 


He Asn 


1*1 C L> 




100 




305 










310 










315 










320 




i n i 




11c 


ocx. 


Phe Ala 


T.oi i 
XJC LI 


Glu 


A fTT 

Arg 


Got* 


Tl 0 
lie 


Gl v 
uiy 


T .01 i 

XJC LL 


xjyo 


Lys 


Ala Val 


Gl ii 

VjX LL 




102 












325 












330 










335 










rile 


Gl n 


Val Ala 


A cn 


Cys 


X 111 


T.WQ 


xiy 0 


A en 


iyr 


irx U 


Gl n 


Asn Ser 


PV10 




1 04 

X Ul 










340 












•J " -3 










350 










A en 


Val 
vax 


lie Tyr 


C <^ y~ 
OC1 


Arg 


A an 


X XIX 


Tl 0 

IXC 


T ion 

UC Li 


n. 1 0 


Tl 0 
11c 


Gl n 
oxu 


Asp Lys 


Pro 

XT 1 (J 




106 








355 










360 










365 










1 VJ / 




Ala 


T .01 1 

XJC LI 


Phe Arg 


OCX 


Phe 


mo 


xj y 0 


AX P 


XJC Li 




ri lj 


Gl v 


Gly Lys 


Val 




108 






370 












375 










380 












-L U -7 




LeU 


Tl o 
11C 


Ser Asp 


iyr 


Cys 




OCX 


al a 

nld 


ri~\ -t r 

oxy 


Thr* 

X ill 


Xr X Lv 


Cor 
OCX 


Ala Glu 


JTllC 




110 




385 










390 










3 95 










400 




111 
111 




.rlXCL 


A 1 a 


Tyr lie 


Arg 


Gin 


Arg 


nl \/ 


iyr 


Asp 


T.oi i 
XJC LL 


Hi c 
nx O 


Asp 


Val Lys 


AT a 




112 


o 










4 OR 

*± Lf -J 












41 n 










415 






1 1 "3 
llJ 




Tyr 


Gly 


Lys Met 


T .01 1 

XJC IX 


Lys 


A en 




Gl v 
ui y 


IT XiC 


Va 1 

V d 1 


Gl 11 

w 1 LL 


Va 1 

V CLl 


He Ala 


Gl 11 

OX Li 




114 

llT 










420 












49 ^ 










430 






115 




Asn 


Arg 


Thr Asp 


Gin 


Phe 


He 


Gin 


Val 


Leu 


Gin 


Lys 


Glu 


Leu Asp 


Ala 




116 








435 










440 










44 ^ 










117 




Leu 


Glu 


Gin Glu 


Lys 


Asp 


Asp 


Phe 


He 


Asp 


Asp 


Phe 


Ser 


Glu Glu 


Asp 




118 






450 












455 










460 












119 




Tyr 


Asn 


Asp lie 


Val 


Asp 


Gly 


Trp 


Lys 


Ala 


Lys 


Leu 


Val 


Arg Thr 


Thr 




120 




465 










470 










475 










480 




121 




Glu 


Gly 


Glu Gin 


Gin 


Trp 


Gly 


Leu 


Phe 


He 


Ala 


Lys 


Lys 


Met 






122 












485 












490 
















123 


<210> 


SEQ 


ID NO : 


3 






























124 


<211> 


LENGTH : 


1120 






























125 


<212> 


TYPE: DNA 
































126 


<213 > 


ORGANISM: 1 


Spinacia oleracea 






















127 


<400 > 


SEQUENCE : : 


3 






























128 




cattcatttg 


aagcgtggaa 


gtagtagttt 


tgtggtagag 


tgaatttgat 


actcctactg 


60 


129 




ctcatgcggc 


agagaggcag 


ggcttcgaac 


cgtagatcca 


ggactttttc 


tcgttctcgc 


120 


130 




attgccattg 


agggtcacta 


atacttttaa 


ctatctcctt 


ctttttcttt 


cccacaattt 


180 


131 




ctgcgttttc 


aegcacatta 


atctcaccta 


ttttctagct 


tcttcatttt 


ctcaatcaat 


240 


132 




ctctcgtgtt 


attatggccg 


cttcagctat 


gggagtgttg 


caagagagag 


aggtgttcaa 


300 


133 




gaaatactgg 


attgaacact 


ctgttgattt 


gactgttgag 


getatgatge 


ttgattcaca 


360 


134 




agcttcagat 


cttgacaaag 


tggagegace 


tgaggtactt 


tccatgcttc 


caccttatga 


420 


135 




aggaaagtct 


gtcttagaac 


tcggtgctgg 


tattggtcgt 


tttactggtg 


aattggccga 


480 


13 6 




gaaagctagc 


caggtcatcg 


ctctggattt 


cattgagagt 


gttataaaga 


agaatgaaag 


540 


137 




cataaatggg 


cattacaaaa 


atgtgaagtt 


tatgtgtgct 


gatgtgacat 


ctccaagtct 


600 


138 




caacatttca 


ccaaattccg 


tggatatcat 


attctccaat 


tggctactca 


tgtatctttc 


660 


13 9 




tgatgaagag 


gttgagcgtc 


tggttgaaag 


gatgttgaaa 


tggttgaagc 


caggaggata 


720 


140 




cattttcttc 


agagaatctt 


gttttcatca 


atcaggagat 


cacaagcgca 


aaagcaatcc 


780 


141 




aacccactac 


cgtgaaccta 


ggttctacac 


caagatcttc 


aaagaatgee 


atatgeaaga 


840 


142 




tgattctggg 


aactcctatg 


agctctccct 


aattggctgc 


aaatgtattg 


gagcttatgt 


900 


143 




caaaagcaag 


aagaatcaga 


accagataag 


ctggttatgg 


cagaaagttg 


attcagagga 


960 


144 




tgacaagggg 


ttccagegat 


tcttggattc 


tagtcaatac 


aagtttaaca 


geatactgeg 


1020 
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145 




ttatgagcgt gtatttggtc ctggttatgt tagtaccgga 


ggactcgaaa caaccaagga 


X*± O 




gtttgtatca aagcttgact tgaagcctgg gatccccggg 










147 


<210> 


SEQ 


ID NO 4 






















X*± O 


c ^ X x -> 


LENGTH : 


289 






















149 


<212> 


TYPE : PRT 


























ORGANISM: Spinacia oleracea 














i m 
i ji 


<«. *T VJ VJ ^* 


SEQUENCE: 4 






















X3^ 




Met 


Ala 


Ala 


Ser 


Ala 


Met 


Gly 


V CLX XJG< U w X 11 


Glu Arg Glu Val 


Phe 


Lys 


153 




1 








5 






10 








15 








LVS 


Tvr 

* Jr ■*• 


TriD 

XT 


He 


Glu 


His 


Ser 


VdX nOU JJCU 


Thr 


Val Glu 


Ala 


Met 


Met 












20 








25 






30 






1 Rfi 

_L_> O 




Leu 


ASD 


Ser 


Gin 


Ala 


Ser 


Asp 


T ,oi 1 Sen T ,\rc 

dcu Aisp xjy o 


Val 


Glu Arg 


Pro 


Glu 


Val 


157 








35 










40 




45 












Leu 


Ser 


Met 


Leu 


Pro 


Pro 


Tvr 


oxix v?xy uy o 


Ser 


Val Leu 


Glu 


Leu 


Glv 


159 






50 










55 






60 








i fin 




Ala 


Gly 


He 


Glv 
oxy 




Phe 


Thr 


uiy vjj.u ucu 


Ala 


Glu Lys 


Ala 


Ser 


Gin 


161 




65 










70 






75 








80 


1 fiO 




Val 


He 


Ala 


Leu 


Asp 


Phe 


He 


Glu ^r Val 
uiu uci vax 


He 


Lys Lys 


Asn 


Glu 


Ser 


163 












85 






90 








95 




ID 1 ! 




lie 


Asn 


Glv 


His 


j. y x 


Lys 


Asn 


vctx xjyo ir lie 


Met 


Cys Ala 


Asp 


Val 


Thr 


165 

J. w <j 










100 








105 






110 






lOD 




Ser 


Pro 


Ser 


Leu 


Asn 


He 


Ser 


Pr*o Aon Spr 


Val 


Asp He 


He 


Phe 


Ser 


167 








115 










120 




125 








xo o 




Asn 


TrD 


Leu 


Leu 


Met 


* Tvr 
±yx 


Leu 


O o v A cn nl ii 
OCX nop vjiu 


Glu Val Glu Arg 


Leu 


Val 


169 






130 










135 






140 








1 7fl 




Glu 


Arcr 


Met 


1JCU 


xjy o 




Leu 


xiyo riu vjxy 


Gly Tyr He 


Phe 


Phe 


Arg 


171 




145 










150 






155 








160 


X / ^ 




Glu 


Ser 


Cys 


Phe 


His 


Gin 


Ser 


\J J. y no^ nxo 


Lys 


Arg Lys 


Ser 


Asn 


Pro 


173 












165 






170 








175 




1 74. 
x / *± 




Thr 


His 


Tyr 




Glu 


Pro 




It nc xyx jlxix 


Lys 


He Phe 


Lys 


Glu 


Cys 


175 










180 








185 






190 






X / o 




His 


Met 


Gin 


Asp 


Asp 


Ser 


Gly 


Sen Coy* Tw 
noil oci. J. y j. 


Glu 


Leu Ser 


Leu 


He Gly 


177 








195 










9 on 




205 








X / o 




Cys 


Lys 


Cys 


He 


Gly 


Ala 


Tyr 


Va 1 T.we Cot* 
vclx uy o ocx 


Lys 


Lys Asn 


Gin 


Asn 


Gin 


1 7Q 
X / _7 






210 










215 






220 








-LOU 




He 


Ser 


Trp 


Leu 


Trp 


Gin 


Lys 


Val Asp Ser 


Glu Asp Asp 


Lys 


Gly 


Phe 


1 fll 

X O X 




225 










230 






235 








240 


X o ^ 




Gin 


Arg 


Phe 


Leu 


Asp 


Ser 


Ser 


Gin Tyr Lys 


Phe 


Asn Ser 


He 


Leu 


Arg 


183 












24*5 






250 








255 




134 




Tyr 


Glu 


Arg 


Val 


Phe 


Gly 


Pro 


Gly Tyr Val 


Ser Thr Gly Gly Leu Glu 


185 










260 








265 






270 






186 




Thr 


Thr 


Lys 


Glu 


Phe 


Val 


Ser 


Lys Leu Asp 


Leu 


Lys Pro Gly 


He 


Pro 


187 








275 










280 




285 








188 




Gly 


























189 


<210> 


SEQ 


ID NO 5 






















190 


<211> 


LENGTH : 


11 






















191 


<212> 


TYPE: DNA 






















192 


<213> 


ORGANISM: Artificial 


. Sequence 












193 


<220> 


FEATURE: 
























194 


<223> 


OTHER INFORMATION: Description of Artificial 


Sequence: 


SYNTHETIC 
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195 OLIGONUCLEOTIDE 

196 <400> SEQUENCE: 5 

197 ctcgagatct g 11 

198 <210> SEQ ID NO 6 

199 <211> LENGTH: 15 

200 <212> TYPE: DNA 

201 <213> ORGANISM: Artificial Sequence 

202 <220> FEATURE: 

203 <223> OTHER INFORMATION: Description of Artificial Sequence: SYNTHETIC 

204 OLIGONUCLEOTIDE 

205 <40 0> SEQUENCE : 6 

206 tcgacagatc tcgag 15 

207 <210> SEQ ID NO 7 

208 <211> LENGTH: 9 

209 <212> TYPE: DNA 

210 <213> ORGANISM: Artificial Sequence 

211 <220> FEATURE: 

212 <223> OTHER INFORMATION: Description of Artificial Sequence: SYNTHETIC 

213 OLIGONUCLEOTIDE 

214 <400> SEQUENCE: 7 

215 ctcgtgcca 9 

216 <210> SEQ ID NO 8 

217 <211> LENGTH: 13 

218 <212> TYPE: DNA 

219 <213> ORGANISM: Artificial Sequence 

220 <220> FEATURE: 

221 <223> OTHER INFORMATION: Description of Artificial Sequence: SYNTHETIC 

222 OLIGONUCLEOTIDE 

223 <400> SEQUENCE: 8 

224 gatctggcac gag 13 



PAGE: 6 VERIFICATION SUMMARY DATE: 04/03/2000 

PATENT APPLICATION US/09/525,885 TIME: 11:08:19 

Input Set: 1525885. RAW 

Line ? Error/Warning Original Text 



< 



